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COATING METHOD INCLUDING
APPLICATION OF A PRECOAT SOLUTION
IN ADVANCE OF COATING COMPOSITION

BACKGROUND OF THE INVENTION

The present invention relates to a method of applying a
coating composition onto the surface of a support and, more
particularly, to a method in which a solution prepared by
dissolving a photographic light-sensitive material, a mag-
netic material, or the like, in a solvent is applied onto the
surface of the support by using a non-pressure type extrusion
coating head.

As a method of producing various kinds of photographic
films, print paper, magnetic recording media, or the like, a
method has conventionally been used, in which a coating
composition is prepared by dissolving a photographic light-
sensitive material, a magnetic material, various kinds of
treating agents, or the like, into a solvent such as an organic
solvent, or the like, and extruded from a slit provided in a
coating head so that the coating composition is applied onto
the surface of a long running-support to thereby form, on the
surface of the support, a coating filin of these materials.

The aforementioned coating film is generally designed so
as to have a multilayered structure. Accordingly, there is
employed a method (wet-on-dry method) in which a multi-
layered coating film is formed by repeating a monolayer
coating and drying process. Alternatively, there is employed
a method (wet-on-wet method) in which coating heads of the
same number as the number of layers are arranged side by
side along the direction of the movement of a support, or a
coating head formed by arranging slits of the same number
as the number of layers is used so that layers of wet-state
coating compositions are laminated by extruding the coating
composition simultaneously from each of the slits onto the

surface of the support.

Of these two methods, the wet-on-wet method has an
advantage because a large number of layers can be formed
continuously. For example, the wet-on-wet coating method
is disclosed in Unexamined Japanese Patent Publication
Nos. Sho-61-13929, Sho-58-205561, etc. The coating
method disclosed in these Publications is a so-called pres-
sure type coating method in which the coating compositions,
extruded onto the coating surface of a long running-support
from the respective slits of a coating head called an extruder
(extrusion coating head) having a back edge being brought
into contact with the support, are weighed while pressurized
- by the back edge so that a coating layer having a desired
weight is formed on the support.

In the case of pressure type coating, there is however a
problem in that a uniform coated surface cannot be obtained
because the coating composition is pressed against the
support at the back edge surface so that an influence due to

unevenness in thickness and stiffness of the support acts on -

the coating surface easily.

Therefore, not only to solve such a problem in the
pressure type coating but also to make higher-speed, thin-
layer coating possible, for example, a non-pressure type
extruder has been developed as is disclosed in Unexamined

Japanese Patent Publication No. Sho-63-20069.

This non-pressure type extruder comprises a front edge
located at the upstream side with respect to the moving
direction of the running of the support, and a back edge
located at the downstream side, and is designed so as to have
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a structure in which a difference in level is provided so that
an end portion of the back edge refreats farther from the
support than an end portion of the front edge.

A coating composition is extruded, toward the support,
from a slit formed between the front and back edges. In this
configuration, the back edge is not in contact with the
atorementioned support, so that the aforementioned coating
composition is applied without being subjected to any
smoothing function by the back edge surface.

Further, in the coating method using this non-pressure
type extruder, so-called liquid sealing in which the upstream
side 1s sealed with a precoat solution is performed in order
to tmprove the coating performance.

This liquid sealing is a process in which a precoat solution
is applied onto the coating surface of the support at the
upstream side of the extruder so that a gap between the front
edge surface and the support is sealed with the precoat
solution as well as an excess of the precoat solution is
scraped off by the front edge when the support reaches the
extruder.

Hence, air can be prevented from mixing into the coating
composition, or the coating surface of the support can be
made even regardless of the surface state thereof. Further,
the coating composition can be prevented from unexpected
behavior disorder caused by excessive pressure against the
coating composition, so that high-speed, thin-layer coating
performance can be improved.

Furthermore, dust deposited on the support is taken into
the precoat solution so that the dust as well as the excess of
the precoat solution can be removed by the front edge when
the support reaches the extruder. Accordingly, no foreign
matter is nipped in the end portion of the back edge.

The coating composition is extruded from the slit and
passed through the front edge, so that the coating compo-
sition is laminated on the precoat layer having a defined film
thickness to thereby form a coating layer. The coating layer
is provided as a thin film in a good state in which stripe
irregularity and the deviations in film thickness are pre-
vented by the function of the precoat solution as described
above. Accordingly, this non-pressure type coating method
is very suitable particularly for high-speed thin-layer coat-
ing.

Incidentally, with the advance of the recording perfor-
mance of magnetic recording media, finely pulverizing
magnetic particles contained in the magnetic layer formed
on the support and smoothing the surface of the magnetic
layer have been required more and more in recent years.
Besides the magnetic recording media, products such as
various kinds of photographic films, print paper, etc., each
having a coating film formed on the surface of a support
have been required to be improved in the surface quality
thereof.

In the aforementioned non-pressure type coating method,
however, it has been newly discovered that in the case where

solid particles such as magnetic particles, or the like, con-
tained in the coating composition are made finer, there arises
a problem in that a solvent shock is caused by contact
between the precoat solution and the coating composition to
thereby aggregate the solid particles contained in the coating
composition, or the arrangement of the solid particles is
disordered to thereby deteriorate the surface quality of a
coating film formed on the support when the solvent in the
precoat solution passes between the solid particles contained
in the coating composition at the time of drying.

SUMMARY OF THE INVENTION

Upon the aforementioned circumstances, it is an object of
the present invention to provide a coating method in which
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the occurrence of failures such as the deviation in thickness
of a coating film formed on the surface of a support,
generation of stripes, etc., can be prevented, so that products
having a good surface quality of the coating film can be
produced stably.

The foregoing object of the present invention can be
achieved by a coating method in which in the condition that
a support is liquid-sealed with a precoat solution mainly

containing a solvent and being applied onto the coating

surface of the support in advance, a coating composition,
prepared by dispersing powder of mean particle size not
larger than 0.4 pm, is applied and laminated onto the precoat

solution by means of an extrusion head. The extrusion head

has a front edge located at the upstream side with respect to
the direction of the movement of the support, and a back
edge located at the downstream side with respect to the
direction of the movement of the support so that an end of
the back edge retreats farther from the support with a
difference in level than the front edge. The wet film thick-
ness of the precoat solution is in a range of from ' to Y130
as large as the wet film thickness of the coating composition.

Preferably, the sum of the wet film thickness of the
precoat solution and the wet film thickness of the coating
composition is in a range of from 1.2 pm to 40 pm.

The boiling point of the main solvent (which means one
solvent of the largest containing ratio among various
solvents, or means a solvent singly contained) of the precoat
solution is made to be not lower than the boiling point of the
main solvent of the coating composition.

The parameter ¥ of a binding agent in the precoat solution
is made to be smaller than 0.5, where the parameter  is
expressed by ¥=0.5—-A2-V-p© in which A2 is a second virial
coefficient, V is the molar volume of the solvent, and p is
polymer density. The binding agent contained in the coating
composition is made to have at least one kind of polar group
selected from the polar groups of —OH, —COOQOH,
—S0O,M, —OSO .M, —PO M, and —OPO;M,, (Where M
represents any one of a hydrogen atom, an alkaline metal
atom Or an ammonium group).

The precoat solution may contain only a solvent or may
contain, by 0.1~10 weight %, a high-molecular compound

having an average molecular weight of from 10,000 to
500,000.

Further, an undercoat composition of a main solvent
containing a high-molecular compound having an average
molecular weight of from 10,000 to 500,000 may be coated
on a support to thereby form an undercoat layer in advance
so that the precoat solution and the coating composition are
applied onto the undercoat layer.

According to the aforementioned present invention, in the
aforementioned non-pressure type coating method, it is
estimated that the aggregation of solid particles in the
coating composition can be avoided because the occurrence
of a solvent shock is prevented by contact between the
precoat solution and the coating composition even in the
- case where solid particles of a magnetic material, or the like,
contained in the coating composition are made finer, and that
it is possible to effectively prevent deterioration of the
surface quality of a coating film caused by disorder of the
arrangement of the solid particles when the solvent in the
precoat solution passes between the solid particles of the
coating composition at the time of drying. Accordingly, the
occurrence of failures such as deviations in thickness of the
coating film formed on the surface of the support, the
generation of stripes, etc., can be prevented.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of an extruder according to the
present invention;

FIG. 2 is a sectional view of another extruder according
to the present invention; and

FIG. 3 is a graph showing the thixotropic viscosity
characteristic of a coating composition.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment of a coating method according to the
present invention will be described below in detail.

As shown in FIG. 1, an end surface 30 of a front edge 3
of a coating head 1 used in the coating method of this
embodiment is shaped like a circular arc as shown in the
drawing, although another shape may be used as long as the
shape is convexly curved. Further, the, shape of a back edge
4 is not specifically limited as long as the back edge 4
retreats farther from a support 2 than the front edge 3.
Incidentally, when an edge portion to form a coating com-
position release point is preferably at the downstream side,
stable coating which is low in the occurrence of coating
stripes can be performed. Although the drawing shows that
the end surface 40 of the aforementioned back edge 4 has a
configuration with a relatively large width L3, the size
thereof is not specifically limited and the end surface 4¢ of
the back edge 4 is a region having a function of releasing
discharge pressure of a coating composition S discharged
from a slit 6.

Incidentally, in the case where two or more coating layers
are to be formed simultaneously, a coating head 10 shaped
as shown in FIG. 2 is used.

The aforementioned support 2 is formed of a film of
flexible plastics such as polyethylene terephthalate, polyeth-
ylene naphthalate, aramid. etc. Alternatively, another mate-
rial can be selected if the material has impermeability with
respect to a precoat solution 7.

The aforementioned coating composition 5 is prepared by
dispersing an inorganic powder binding agent having a mean
particle size not larger than of 0.4 pm or smaller (mean
major axis of 0.4 pm or smaller in needle-like particles) in
a solvent.

The aforementioned binding agent has at least one kind of
polar group selected from the groups of —OH, —COOH,
—S0O.M, —OSO M, —PO;M,, and ,p,3M, (in which M
represents a hydrogen, alkaline metal or an ammonium
group).

These polar groups are adsorbed, through absorbed water,
onto an inorganic powder oxide which is present on the
surfaces of inorganic powder. By this, the binding agent is
prevented from departing from the inorganic powder and,
accordingly, the inorganic powder can be prevented from
aggregating even in the case where the coating composition
5 is in contact with the precoat solution 7 low in solid
concentration. In the case where two or more coating layers
are to be provided, the same condition as described above is
applied to coating compositions required for forming all the
layers.

Further, when the binding agent contained in the coating
composition 5 has poor solubility with respect to the precoat
solution 7, the binding agent contracts to cause the aggre-
gation of the inorganic powder in a moment when the
coating composition 5 comes into contact with the precoat
solution 7. Therefore, a parameter % of the binding agent in
the precoat solution 7 is adjusted so as to be smaller than 0.5.
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Here, the aforementioned parameter y is given by the
following expression, where A2 is a second virial
coefficient, V is the molar volume of the solvent, and p is

polymer density.
¥=0.5-A2.V-p?

As a method of obtaining the aforementioned second

virial coeflicient, a method using osmotic pressure or static
light scattering is known generally. A more detailed discus-
sion is disclosed in such literature as “Introduction to
Polymers™ (written by R. J. Young and P. A. Lovell, and
published by Chapman & Hall, London, 1991).

To disperse inorganic powder in a solvent, a kneader, an
extruder, a ball mill, a sand grinder, etc., may be used
preferably as known conventionally. As occasion demands,
dispersion may be made after the surfaces of inorganic
powder are made lipophilic.

A solvent may be used singly as the precoat solution 7 or
a solvent solution containing 0.1 to 10% by weight of a
high-molecular compound may be used as the precoat
solution 7 in order to improve strength in adhesion between
the coating film and the support. Alternatively, a solution
containing inorganic powder may be used as the precoat
solution 7 1n order to provide another function. The solvent-
mainly-containing precoat solution used in the present
invention means a solution containing 90% by weight or
more of a solvent such as methyl ethyl ketone, acetone,
methyl isobutyl ketone, etc.

It has been found that when a solvent which vaporizes
more easity than the main solvent of the coating composition
1s used as a solvent (called a main solvent) most mainly
contained in the precoat solution, the solvent of the precoat
solution and the solvent of the coating composition are
mixed violently in the drying process to deteriorate the
- characteristic of the coating surface.

Therefore, the boiling point of the main solvent of the
precoat solution is selected to be not lower than the boiling
~ point of the main solvent of the coating composition.
Further, by selecting the average molecular weight of the
high-molecular compound in the precoat solution to be in a
range of 10,000 to 500,000, the high-molecular compound
can be prevented from dispersing into the coating compo-
sition in the drying process, so that not only the force of
adhering the precoat solution to the support can be secured
but also the surface quality of the coating film can be kept
good. |

The precoat solution 7 is applied onto the surface of the
support 2 in advance by a generally used and known coating
apparatus such as a gravure coater, a roll coater, blade coater,
extrusion coater, etc.

Then, the support 2 is made to be opposite to the front
edge 3 of the coating head 1 after it has run suitably, so that
a gap between the support 2 and the front edge 3 is filled
with the precoat solution 7. A part of the precoat solution 7
may be scraped off by the front edge 3.

It has been found that good coating is made by selecting
the wet film thickness of the precoat solution 7 to be not
larger than !4 the wet film thickness of the coating compo-
sition S. |

Here, the wet film thickness (unit: cc/m?) of the precoat
solution 7 is determined by measuring the quantity of
deposition thereof as follows.

First, the applied quantity of the precoat solution 7 is
obtained on the basis of the difference between the supplied
quantity of the precoat solution and the residual quantity of
the same. In the case where the precoat solution 7 is not
scraped off by the front edge 3, the wet film thickness of the
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6

precoat solution 7 can be obtained by dividing the applied
quantity of the coating composition 7 by the specific gravity
and the applied area thereof.

Further, in the case where the precoat solution 7 is to be
scraped off by the front edge 3, the scraped-off quantity
thereof is measured and then a quantity obtained by sub-
tracting the scraped-off guantity from the applied quantity of
the precoat solution 7 is divided by the specific gravity and
applied area thereof to thereby make it possible to obtain the
wet film thickness of the precoat solution 7.

On the other hand, the wet film thickness of the coating
composition S can be obtained by dividing the flow rate of
the coating composition 5 by the specific gravity and the
applied area of the coating composition 5.

When the sum of the wet film thickness of the precoat
solution 7 and the wet film thickness of the coating com-
position 3 is selected to be not larger than 40 pm, Benard
convection cells are caused by a coating composition con-
vecting phenomenon so that the surface of the coating film
can be prevented from being roughened.

Incidentally, in the case where two or more layers of
coating compositions 5 are to be applied simultaneously, the
sum of the wet film thicknesses of all the coating compo-
sitions 5 is used as the aforementioned wet film thickness of
the coating composition 5.

In the case where a binding agent is made to be contained
in the precoat solution 7 to attain the improvement of the
adhesion property of the coating film with respect to the
support 2, the precoat solution 7 having a larger film
thickness is preferred because the adhesion property
becomes high. To avoid the roughening of the surface of the
coating film, however, the thickness of the coating film is
limited as described above.

‘Therefore, after an undercoat solution formed of a solvent
solution containing a high-molecular compound having an
average molecular weight of from 10,000 to 500,000 is
applied onto the surface of the support 2 and dried, the
precoat solution 7 is applied and the coating composition S
is applied while the precoat solution 7 is wet in accordance
with the present invention. As a result, both a high adhesion
property and a good surface quality of the coating film can
be achieved.

EXAMPLES

Examples will be described below.

In each of the following examples, polyethylene tereph-
thalate with the thickness of 14pum was used as the support
2. Further, the precoat solution 7 was applied onto the
surface of the support 2 at the rate of 8 cc/m® by a roll coater.

As a coating head used for monolayer coating, there was
used the coating head 1 shown in FIG. 1. The size L1

indicating the width of the front edge 3 was selected to be
2 mm; the size L2 indicating the width of the slit 6 was

selected to be 0.5 mm; the size L3 indicating the width of the
back edge end surface 40 was selected to be 1 mm; the radius
R of the front edge end surface 30 was selected to be 4 mm;
the difference t in level between the front edge end surface

30 and the back edge end surface 40 was selected to be Q.06
mm; and the angle 6 of the rear wall surface of the back edge
4 was selected to be 60 degrees.

As a coating head used for two-layer coating, there was
used the coating head 10 shown in FIG. 2. The size L1 was
selected to be 2 mm; the size L2 was selected to be 0.5 mm:
the size L3 was selected to be 1 mm; the radius R was
selected to be 4 mm; the difference t in level was selected to
be 0.06 mm; the angle 6 was selected to be 60 degrees; the
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size L4 indicating the width of the second back edge 8 was
selected to be 0.7 mm; the size LS indicating the width of the
second slit 9 was selected to be 0.3 mm; and the angle ¢
between the first slit 5 and second slit 9 was selected to be
30°. |

Because the change of the coating speed in a range of
from 50 m/min to 1,000 m/min had no effect on the surface
quality of the coating film, the coating speed was fixed to
400 m/min.

Methyl ethyl ketone was used as the precoat solution,

After components shown in Table 1 were kneaded by a
kneader, 5 g of methyl ethyl ketone per 1 g of inorganic
powder was added thereto and the inorganic powder was
dispersed by a sand grinder to thereby prepare a coating
composition A.

The viscosity of the coating composition A thus prepared
was measured by a Rotovisko viscometer. As a result, the
coating composition A exhibited a thixotropic viscosity
characteristic in which the viscosity decreased as the shear
speed increased, as shown in the graph of FIG. 3.

After components shown in Table 2 were kneaded by a
kneader, 5 g of methyl ethyl ketone per 1 g of inorganic
powder was added thereto and the inorganic powder was
dispersed by a sand grinder to thereby prepare a coating
composition B. The coating composition B exhibited the
same thixotropic viscosity characteristic as that of the coat-
ing composition A.

TABLE 1
parts by
content of coating composition A weight
Fe powder
particle size (major axis size)).4 um 10
needle-like ratio 10
polyvinyl chloride copolymer 4
polymerization degree 300
cyclohexanone 30
TABLE 2
parts by
content of coating composition B weight
Si0, powder |
particle size (major axis size) 0.4 ym 10
polyvinyl chloride copolymer 4
polymerization degree - 300
cyclohexanone 30

Table 3 shows results of measurement of surface rough-
ness of coating products obtained by changing the wet
thickness of the precoat solution and the wet thickness of the

coating composition, respectively.

TABLE 3
precoating coating surface
composition  composition  roughness
wet film wet film of coated
coating thickness thickness article evaluation
composition cc/m? cc/m”® (Ra) nm ranking
coating 8.0 33.0 25 D
composition 8.0 32.0 18 C
A 8.0 24.0 17 C
8.0 22.0 33 E
3.0 38.0 26 D
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TABLE 3-continned
precoating coating surface
composition  composition roughness
wet film wet film of coated
coating thickness thickness article evaluation
composition cc/m® ce/m? (Ra) nm ranking
3.0 9.0 18 C
3.0 8.0 32 E
1.0 3.0 16 C
1.0 20 34 E
0.5 20 17 C
0.5 1.5 16 C
0.5 1.2 35 E
coating 3.0 90 17 C
composition 3.0 8.0 32 E
B
coating 8.0 13.0/20.0 26 D
composition 8.0 4.0/20.0 18 C
A was 8.0 3.0/20.0 31 E
coated on 3.0 6.0/3.0 18 C
coafing 3.0 5.0/3.0 33 E
composition
B
(Note)
Evaluation ranking:
A: very superior
B: considerably superior
C: superior
D: usable
E: not-usable

Further, in the case where the wet film thickness of the
precoat solution is larger than '3 the wet film thickness of the
coating composition as shown in Table 3, the surface rough-
ness of each of the coating products is evaluated to be bad.

It is apparent that it is sufficient if the wet film thickness
of the precoat solution is selected to be not larger than 4 the
wet film thickness of the coating composition in order to
improve the surface quality of the coating film.

Further, it is apparent from results shown in Table 3 that
the surface quality of the coating film is improved more and
more when the wet film thickness of the precoat solution 1is
not larger than s the wet film thickness of the coating
composition and the total film thickness of the precoat
solution and the coating composition is not larger than 40
pm.

After the components shown in Table 1 were kneaded by
a kneader, each of the various solvents shown in Table 4 was
added thereto by an amount of 5 g per 1 g of inorganic
powder and dispersed by a sand grinder to thereby prepare
various coating compositions A different in the main solvent.
Then, 5 g of methyl ethyl ketone per 1 g of inorganic powder
was added thereto and the inorganic powder was dispersed
by a sand grinder to thereby prepare the coating composi-
tions.

The viscosity of each of the coating compositions thus
prepared was measured by a Rotovisko viscometer. As a
result, each of the coating compositions exhibited a thixo-
tropic viscosity characteristic in which the viscosity
decreased as the shear speed increased, as shown in the
graph of FIG. 3.

Methyl ethyl ketone was used as the precoat solution.

Then, those prepared thus were used in combination so
that the precoat solution and the coating composition were
applied to film thicknesses of 3 cc/m® and 10 cc/m?,
respectively, and then the surface roughness of each coating
film was examined. Results thereof are shown in Table 4.
The boiling point of each solvent is also shown in Table 4.
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TABLE 4

main solvent surface
of coating boiling point  roughness (Ra) evaluation
composition °C. nm ranking
cyclohexane 156 19 C
butyl acetate 126 18 C
isobutyl 118 18 C
acetate
toluene 111 16 C
methyl ethyl 80 13 B
ketone
ethyl acetate 77 12 B
acetone 56 12 B

(Note)

Evaluation ranking:

A: very superior

B: considerably superior

€. superior

D: usable

E: not-usable

It is apparent from the results shown in Table 4 that the
evaluation rank of the surface roughness of the resulting
coating film becomes low in any case where the precoat
solution and the coating composition A are used in combi-
nation so that the boiling point 80° C. of methyl ethyl ketone
as the precoat solution is lower than the boiling point of the
solvent of the coating composition A.

It is apparent from this that having the boiling point of the
solvent of the precoat solution which is not lower than the
boiling point of the main solvent of the coating composition
can prevent the surface of the coating film from being

roughened.

Various binding agents shown in FIG. 6 were selectively
added into a coating composition having components shown
in Table 5 so as to prepare various coating compositions
different in binding agent from each other. The viscosity of
cach of the coating compositions thus prepared was mea-
sured by using a Rotovisko viscometer. As a result, each of
the coating compositions exhibited a thixotropic viscosity
characteristic in which the viscosity decreased as the shear
speed increased, as shown in the graph of FIG. 3.

TABLE 5
Content of coating
composition parts by weight
Fe powder 10
binding agent 4
cyclohexanone 30
methyl ethyl ketone 50
TABLE 6
surface
precoating X, roughness evaluation
composition binding agent parameter nm ranking
dioxane polyvinyl 0.52 17 C
cyclobexanone chloride 0.48 12 B
copolymer 0.20 11 B
polyvinyl 048 10 A
chloride
copolymer
containing
—OH group
polyvinyl 0.48 10 A
chloride
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TABLE 6-continued

surface
y roughness evaluation

parameter nm ranking

precoating
composition

binding agent

copolymer
containing
—COOH group
polyvinyl
chloride
copolymer

- containing
—S0,;Na group
polyvinyl
chloride
copolymer
containing
—{S0O;Na group
polyvinyl
chloride
copolymer
containing
—PO;Na, group
polyvinyl
chloride
copolymer
containing
—OPO;Na, group

ethyl ketone J.49 9

methyl

0.49 3

0.51 10 B

0.51 11 B

(Note)
Evaluation ranking of surface roughmness:

A: very superior

B: considerably superior
C: superior

D: usable

E: not-usable

These coating compositions were used in various combi-
nations with three kinds of precoat solutions shown in Table
6 so that the film thickness of the precoat solution and the
film thickness of the coating composition were applied with
the ratio of 3 cc/m* and with the ratio of 10 cc/m?. Table 6
shows results of examination of the surface roughness of the
resulting coating film.

It is apparent from the results shown in Table 6 that the
surface quality of the coating film is improved by selecting
the parameter 7, in the precoat solution, of the binding agent
of the coating composition to be smaller than 0.5.

It is further apparent that the surface quality of the coating
film is improved when the binding agent contained in the
coating composition has at least one kind of polar group
selected from polar groups of —OH, —COOH, —SO;M,
—QOS0O;M, —PO;M,, and —OPO,;M, (in which M repre-
sents any one of a hydrogen, an alkaline metal and an
ammonium group).

After components shown in Table 1 were kneaded by a

kneader, 5 g of methyl ethyl ketone per 1 g of inorganic
powder was added thereto and the inorganic powder was

dispersed by a sand grinder to thereby prepare a coating
composition. The viscosity of the coating composition thus
prepared was measured by a Rotovisko viscometer. As a
result, the coating composition exhibited a thixotropic vis-
cosity characteristic in which the viscosity decreased as the
shear speed increased, as shown in the graph of FIG. 3.

Table 7 shows results of measurement of surface quality
and adhesive strength of coating films obtained by changing
the components of the precoat solution and the thickness
thereof. Incidentally, the film thickness of each of the

coating compositions was selected to be 18 cc/m”.
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TABLE 7

evaluation
evaluation of

of surface  adhesive
roughness  strength

precoat

wet Alm
ce/m?

composition of
precoat

under
coating

methyl ethyl ketone 2 C C
methy] ethyl ketone 2 C C
+ polyvinyl chloride

copolymer of 5,000

molecular weight

methyl ethyl ketone 2 B B
+ polyvimyl chloride

copolymer of 10,000

molecular weight

methyl ethyl ketone 6 C
+ polyvinyl chloride

copolymer of 10,000

melecular weight

methyl ethyl ketone 2 C B
+ polyvinyl chloride

copolymer of 10,000

molecular weight

methy] ethyl ketone 1 B
+ polyvinyl chloride

copolymer of 10,000

molecular weight

methy! ethyl ketone 1 C B
+ polyvinyl chloride

copolymer of 5,000

molecular weight

none

(Note)

1. Evaluation ranking of surface roughness: A: very superior B: considerably
superior C: superior D: usable E: not-usable

2. Evaluation ranking of adhesive strength A: very superior B: superior C: fail

It 1s apparent from the resuits shown in Table 7 that both
the surface quality of the coating film and the adhesive
strength of the coating film are improved by making the
precoat solution contain a binding agent having an average
molecular weight of not smaller than 10,000.

It 1s further apparent that the surface quality and adhesive
strength of the coating film are improved more and more
when a solvent-mainly-containing undercoat solution con-

taining a binding agent having an average molecular weight
of not smaller than 10,000 is applied and dried on a support
and the precoat solution is applied thereon.

That is, as is obvious from the aforementioned examples,
not only the surface quality of the coating film can be
improved greatly but also the strength of adhesion of the
coating film against the support can be improved when the
wet film thickness of the precoat solution is selected to be
not larger than %: of the wet film thickness of the coating
composition, the sum of the wet film thickness of the precoat
solution and the wet film thickness of the coating compo-
sition is selected to be not larger than 40 pm, the boiling
point of the main solvent of the precoat solution is selected
to be not lower than the boiling point of the main solvent of
the coating composition, the parameter ¥, in the precoat
solution, of the binding agent contained in the coating
composition is selected to be smaller than 0.5, the binding
agent contained in the coating composition is made to have
at least one kind of polar group selected from a plurality of
polar groups of —OH, —COOH, —SO,M, —OSO,M,
—PO;M,, and —OPO,M,(in which M represents any one
of a hydrogen, an alkaline metal and an ammonium group),
the precoat solution is made to contain a binding agent
having an average molecular weight of not smaller than
10,000, and a solvent-mainly-containing undercoat solution
containing a binding agent having an average molecular
welght of not smaller than 10,000 is applied and dried on the
surface of the support and the precoat solution is applied
thereon.
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As described above, according to the present invention, it
is estimated that the aggregation of solid particles in the
coating composition can be avoided because the occurrence

of a solvent shock is prevented by contact between the
precoat solution and the coating composition even in the
case where solid particles of a magnetic material, or the like,
contained in the coating composition are made finer, and it
is also estimated that there can be effectively prevented the
deterioration of the surface quality of a coating film caused
by disorder of the arrangement of the solid particles when
the solvent in the precoat solution passes between the solid
particles of the coating composition at the time of drying.
Accordingly, the occurrence of failures such as the change in
thickness of the coating film formed on the surface of the
support, the generation of stripes, etc., can be prevented, so
that the surface quality of the coating film formed on the
surface of the support can be improved greatly. Further, the
strength of adhesion of the coating film against the support
can be improved by making the precoat solution contain a
binding agent having an average molecular weight of not
smaller than 10,000.

Accordingly, when the coating method according to the
present invention is applied, for example, to production of
magnetic recording media, products good in electromagnetic

conversion characteristic and durable can be produced sta-
bly.

It is contemplated that numerous modifications may be
made to the coating method of the present invention without
departing from the spirit and scope of the invention as
defined in the following claims.

What is claimed is:
1. A coating method for coating a coating surface of a
moving support, comprising the steps of:

a) liquid-sealing said support with a precoat solution
mainly containing a solvent by applying the precoat
solution onto the coating surface of said support in
advance; and

b) applying at least one coating composition, which is
prepared by dispersing inorganic powder of a mean
particle size not larger than 0.4 pm, onto said precoat
solution by means of an extrusion head having a front
edge located at an upstream side with respect to a
direction of movement of said support, and a back edge
located at a downstream side with respect to the direc-
tion of movement of said support so that an end of said
back edge is spaced farther from said support with a
difference in level than said front edge, wherein said
precoat solution has a wet film thickness in a range of
from 5 to Y130 as large as a wet film thickness of said
coating composition, wherein a boiling point of the
solvent of said precoat solution is not lower than a
boiling point of a main solvent of said coating com-
position.

2. The coating method according to claim 1, wherein the
sum of the wet film thickness of said precoat solution and the
wet film thickness of said coating composition is in a range
of from 1.2 pm to 40 pm.

3. The coating method according to claim 1, wherein said
precoat solution is applied onto an undercoat layer contained
in said support and formed of a high-molecular compound
having an average molecular weight of from 10,000 to
500,000.

4. The coating method according to claim 1, wherein a
parameter ¥ of a binding agent in said precoat solution is
smaller than 0.5, where the parameter % is expressed by
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¥=0.5-A2-V-p* in which A2 is a second virial coefficient, V —PO;M,, (where M represents any one of a hydrogen atom,
is the molar volume of the solvent, and p is polymer density. an alkaline metal atom or an ammonium group).

: : : : 6. The coating method according to claim 1, wherein said
5. The coating method according to claim 1, wherein a precoat solution contains a high-molecular compound hav-

binding agent contained in said coating composition has at s ing an average molecular weight of from 10,000 to 500,000.
least one kind of polar group selected from polar groups of

—OH, —COOH, —SO M, —OSO;M, —PO;M,, and * % % % %
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